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Abstract 

Cerebral venous sinus thrombosis (CVST) may occur following head trauma and contribute to 
intracranial hypertension that mandates immediate action. Anticoagulant therapy is the first 
line of treatment in CVST but may not be applicable in patients with head trauma. Here, we 
report on the treatment of 2 patients with CVST. In 1 patient, there was an attempt to 
perform thrombectomy and thrombolysis, and eventually a decompressive craniectomy was 
performed. In this patient, there was an excellent outcome. In the other patient, an immedi- 
ate decompressive craniectomy was performed that did not improve the outcome. 

© 2013 S. Karger AG, Basel 



Introduction 

Cerebral venous sinus thrombosis (CVST) is a serious complication that may occur 
following head trauma and lead to increased intracranial pressure (ICP), venous infarctions 
and death [1, 2]. The prevalence following head trauma is uncertain, but skull fractures near 
a dural venous sinus or the jugular bulb are a risk factor for developing CVST [3]. The best 
management of these patients remains unclear because the use of systemic anticoagulation 
or local thrombolysis may be hazardous for patients with previous head trauma. Good 
outcomes have been reported following decompressive hemicraniectomy for patients with 
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CVST and hemorrhagic infarctions [4, 5]. There are only a few reports on patients with 
posttraumatic CVST or venous obstruction [2, 6, 7], and most have reported on patients with 
a moderately increased ICP or a delay of 2-8 days before developing oedema or venous 
infarctions. Here, we report on the management of 2 patients with severely increased ICP, 
mandating immediate action. 



Case Reports 

Patient 1 

The patient was a 13-year-old female who was hit by a car while riding a horse. She was 
described as having a Glasgow coma scale score of 9 and intubated prior to transport to the 
neurosurgical department at Umea University Hospital. During clinical examination with a 
low dose of propofol, the patient showed withdrawal to painful stimuli in all extremities and 
the pupils were of normal size and responsive to light. A CT scan showed unremarkable 
findings with only some minimal contusions and otherwise visible sulci on the convexities 
and open basal cisterns [fig. la, b). There was no visible skull fracture. The ICP, measured by 
an intraparenchymal pressure monitor (Codman MicroSensor; Johnson & Johnson), 
however, was 30 mm Hg. Despite sedation with phenobarbital and the placement of an 
external ventricular drainage for intermittent drainage of cerebrospinal fluid, the ICP was 
30-35 mm Hg. To exclude venous thrombosis, an angiography was performed 2 days later 
that showed thrombosis in the right transverse sinus (TS) and contrast stagnation in cortical 
veins, including the vein of Labbe, as a sign of impaired venous drainage (fig. lc). The right 
femoral vein was catheterized and a microcatheter (Renegade; Boston Scientific) was 
inserted into the right TS in an attempt to perform a mechanical thrombectomy. This 
maneuver, however, did not provide a lasting effect; 20 mg of tissue plasminogen activator 
was instead administered locally as a bolus. Angiographic imaging showed a partial 
resolution of the thrombus with flow in the TS (fig. Id), whereas the ICP increased to 70 mm 
Hg. A CT scan showed newly formed subarachnoid haemorrhage, acute subdural haemato- 
mas bilaterally and progress of frontal contusions (fig. le). Evacuation of acute subdural 
haematomas and a bifrontal hemicraniectomy were performed immediately, and the 
postoperative ICP remained stable at <20 mm Hg (fig. If). The patient was then treated with 
dalteparin (2,500 U) daily during 5 additional days in the ICU until she could be extubated. 
The patient's recovery following a cranioplasty 2 months later was excellent, and there were 
no neurological deficits. 

Patient 2 

This patient was a 20-year-old male with a history of drug abuse. The patient had tried 
to commit suicide by jumping from the second floor of a building and landed on concrete. He 
was reported to have a Glasgow coma scale score of 9 on admission to hospital. A CT scan 
showed multiple non-dislocated fractures in the posterior fossa and cerebral contusions in 
the right cerebellar hemisphere and bifrontally (fig. 2a, b). The patient was intubated and 
transferred to the neurosurgical department at Umea University Hospital. A clinical 
examination with a low dose of propofol revealed that he showed withdrawal to pain in all 
extremities and that the pupils were of normal size and reactive to light. An intraparenchy- 
mal pressure monitor was inserted (Codman MicroSensor; Johnson & Johnson) that showed 
an initial ICP of 50 mm Hg that soon increased to 80 mm Hg. A new CT scan showed only 
slight progress of contusions compared to the initial investigation. The patient was brought 
to the operating room, and a large bifrontal hemicraniectomy was performed. There was 
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profuse venous bleeding from the bone and the dura during the procedure and there were 
clear signs of venous congestion of the cortical veins. At the end of the procedure, the ICP 
was approximately 25 mm Hg; however, it soon increased to 50 mm Hg. A new CT scan 
showed a substantial progress of cerebral oedema and frontal contusions, whereas a CT 
venography showed a thrombosed sigmoid sinus on the right side, a fractured jugular 
foramen and a thrombus extending down to the jugular vein (fig. 2c-f). The ICP further 
increased to 80 mm Hg and the patient subsequently died of circulatory arrest. 

We received consent from the surviving patient in this case report. For obvious reasons, 
it was not possible to obtain such consent from the patient who died. There was no study 
protocol that needed approval from an ethical committee. 



CVST is a condition that may cause cerebral oedema, venous infarcts and death mainly 
through transtentorial herniation [1]. Mortality rates have been reported to be 6-10% [8]. 
Head trauma may be a cause of venous obstruction either through CVST or impressed bone 
fragments occluding a venous sinus [2, 6, 7]. Venous obstruction or CVST may elevate ICP 
following head trauma and complicate the management of these patients. There are, 
however, only a few reports on this subject, even if CVST may be more common than 
previously believed. The presence of skull fractures close to dural sinuses or the jugular bulb 
is a risk factor, and 1 retrospective study showed that 40.7% of patients with these fractures 
had CVST [3]. Angiography or magnetic resonance imaging are regarded as the best 
diagnostic tools [8], but may be impractical or too time-consuming following head trauma. A 
CT venography has a diagnostic sensitivity of 95% and may, as in patient 2, be a fast way to 
establish the diagnosis [9]. In patient 2, the finding of CVST was initially overlooked even in 
the presence of multiple fractures near the transverse and sigmoid sinus and involvement of 
the jugular foramen. The diagnosis was confirmed postoperatively due to findings of venous 
congestion during surgery. 

As in patient 1, CVST may also be suspected due to an increased ICP without sufficient 
pathology to explain this, even in the absence of skull fractures. In both patients, we believe 
that CVST substantially affected the ICP. In patient 2, there were cerebral contusions 
exerting mass effect, but not to the extent to fully explain the severely raised ICP. In non- 
traumatic CVST, the first line of treatment is anticoagulants such as intravenous heparin or 
low molecular weight heparin subcutaneously, which has been shown to reduce the risk of 
death or dependency compared to placebo [10]. This treatment is considered to be safe and 
has not been shown to promote or worsen intracerebral haemorrhage in patients with non- 
traumatic CVST [8]. In both of our patients, this treatment would initially not have been an 
option due to an immediate need to lower the ICP, and also maybe due to the risk of 
progression of intracranial bleeding. Anticoagulant therapy is generally avoided in patients 
with severe head trauma. The actual risk of progression of bleeding following anticoagulant 
therapy in patients with severe head trauma and traumatic CVST has, however, not been 
evaluated. In patient 1, we tried, as reported in some series, to perform both mechanical 
thrombectomy and thrombolysis [11, 12]. Thrombectomy or thrombolysis has the potential 
to provide a faster restitution of venous outflow than anticoagulant therapy. The efficacy and 
safely of these treatments have, however, not been proven in patients with CVST. The use of 
tissue plasminogen activator in patient 1 led to a progression of bleeding, which mandated 
us to perform an acute decompressive craniectomy. Decompressive hemicraniectomy may 
improve outcome in patients with raised ICP and head trauma in general, but it has also been 
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reported as a treatment option in patients with CVST and venous infarctions [4, 6, 13, 14]. In 
patient 1 the outcome was excellent, while in patient 2 there was a substantial increase in 
size of the frontal hemorrhagic contusions and surrounding oedema. This may in part be due 
to severe venous congestion. The performed decompressive craniectomy did not improve 
outcome in this case and may even have worsened the situation. However, due to the 
severely increased ICP and the need for immediate decompression, there would have been 
no time for thrombectomy or thrombolysis. As seen above, intracranial hypertension may be 
an acute concern in patients with traumatic and non-traumatic CVST and seems to be the 
major cause of death in these patients [1]. Mass lesions such as haemorrhages and cerebral 
oedema may cause intracranial hypertension and transtentorial herniation. Even if 
decompressive craniectomy may be beneficial to reduce the ICP and buy the treating 
physician some valuable time, focus must be directed towards restoring venous outflow to 
avoid oedema, infarctions or haemorrhages. Anticoagulant therapy has been proven 
effective in the treatment of CVST, but the role of this treatment in patients with previous 
head trauma and concomitant severe intracranial hypertension remains unclear. 

Conclusions 

CVST may occur following head trauma and contribute to intracranial hypertension. 
Recognition of this condition is important as it may affect outcome. The treatment still 
remains unclear, especially as there may be an immediate need to lower the ICP. Mechanical 
thrombectomy or thrombolysis may provide a faster venous restitution than anticoagulant 
therapy, even if there is still no evidence for the efficacy and safety of this treatment. A 
decompressive hemicraniectomy is also a possible treatment option to reduce the ICP. 
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Fig. 2. a, b CT scan shows cerebellar contusions on the right side and a frontal contusion on the left side, 
c CT scan with a bone window shows fractures in the posterior fossa engaging the jugular foramen 
(arrow), d CT venography shows venous thrombosis in the level of the jugular foramen (arrow), e, f CT 
scan following bilateral craniectomy shows progress of frontal contusions. 
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